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Flash!...a new STROBOTAC^ 



electronic stroboscope 



Th« new Strobolac and optional occetsorie*. Next to the Strobotoc, in 
leather cote, ore bottery and chorger. Above right are battery power 
coble and extension lamp. The Strobotoc itself sits on the high-intensity- 
flosh capacitor. 


it is useful. The newest member of GR’s 
Strobotac® family of stroboscopes fol¬ 
lows the tradition. Its ability to flash 
150,000 times a minute means that it 
can be used for speed measurement and 
stroboscopic observ'ation of the fastest 
existing motors and machines, even 
those in the million-rpm class^ Accom¬ 
panying this flashing rate are two other 
important features: battery as well as 
ac operation and an accessory plug-in 
Iligh-Intensity-Flash Capacitor that 
boosts the light output tenfold for 
photographic applications. The battery- 
power option is sure ^to bring cheers 
The electronic stroboscope has al- from thousands of veteran strobe users 
ways been a spectacular instrument, whose operating radii have been the 
its optical wizardry as fascinating as lengths of their extension cords. 


The new high-speed Strobotoc^- 
electronic stroboscope described in 
this issue extends the speed range 
for stroboscopic viewing and speed 
measurement to over 1,000,000 
rpm. In addition, the versatility of 
the stroboscope is enhanced by 
three optional accessories: a re¬ 
chargeable battery for operation 
independent of ac power lines, a 
plug-in High-Intensity-Flash Capaci¬ 
tor for extra-bright flashes for 
photographic applications, and an 
extension lamp for access to hard- 
to-reach areas. 


Shown on our cover i$ a Leesona false-twist spindle, used to put stretch in 
textile yam. What makes the picture cover-worthy is the fact that the spindle 
was rotating at 250,000 rpm when it was photographed. Yet no extraordinary 
photographic equipment was required to make the shot; in fact, what is 
shown is just what an observer would have seen at the time the photo was taken. 
The trick, of course, is stroboscopic light, in this instance from our new Type 
1538-A Strobotoc*, flashing 125,000 times a minute. 



lET LABS, INC in the Gen Rad tradition 


www.ietiabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516)334-5959 •(800)899-8438-fax; (516)334-5988 






the 


Experi menter 



Goodbye, extension cords! Textile trouble>shooter 
carries his own power, new Type 1538>P3 Battery 
and Charger, in shoulder-slung leather case. 

The new Type 1538-A Strobot.\c 
is an addition to the line, not a replace¬ 
ment. The popular Type 1531-A 
Strobotac will remain available for 
those who do not need the extra capabil¬ 
ities of the Type 1538-A. The table 
below summarizes the difference be¬ 
tween the two models. 

APPLICATIONS 

The flashing-rate limit of the new 
Strobotac (150,000 fpm) by no means 
states the upper speed limit of the 


instrument’s usefulness. Simple har¬ 
monic relationships extend this limit 
to well over a million rpm. Thus high¬ 
speed dentists’ drills, textile machinery 
(see cover), and practically anything 
that moves cyclically, no matter how 
fast, are now subject to stroboscopic 
observation and measurement. It’s true 
that the use of harmonics can extend 
the effective range of the slower-speed 
Type 1531-A into the hundred-thou- 
sand-rpm area, but, as the device speed 
gets higher, the subharmonics come 
closer together on the flashing-rate dial. 
Then it becomes more difficult to 
identify them, especially if the device 
speed wanders. But, with the new 
Strobotac, even a million-rpm meas¬ 
urement presents no problem. 

ACCESSORIES 

The nickel-cadmium battery, with an 
automatic charger, Is available as an 
optional accessory. A fully charged 
battery uill power the Strobotac for 
about eight hours of normal operation. 
The battery recharges overnight from a 
power line. Or it can be left on charge 
when not used, so that it will always be 
ready. The Strobotac can be operated 
directly from an ac power line if it is 
more convenient. 

Another important new accessory is 
the Type 1538-P2 Extension Lamp, a 
lamp-and-reflector assembly, identical 
to that on the Strobotac, ^^^th a six- 



Type 15SUA 

Type 15S8-A 


110-25,000 fpm 

110-150,000 fpm 

Sp«ed-meaturemenl range 

to 250,000 rpm 

to above 1 million rpm 

Flash duration (on high to low 
speed ranges) 

0.8, 1.2, 3 MS 

0.5, 0.8, 1.2, 3 MS 

Battery-operation option 

no 

yes 

High-Intensity-Flash Capacitor option 

no 

yes 

Extension-lamp option 

no 

yes 

Output trigger 

600-to-800-V negative pulse 

6-V positive pulse 

External triggering 

Contdct opening, 6>V, p-to-p. 

Contact closure, 1-V positive 

signal (2-V, rms, sine wove) 

pulse, 0.35-V, rms, sine wave 

Price 

$295.00 

$465.00 
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— The Principle of the Stroboscope ■ 

A stroboscope is on instrument that permits periodic observation of a moving 
object in such a way as to create the optical illusion of slow or stopped 
motion. The electronic stroboscope is essentially a flashing light that provides 
periodic illumination of a cyclically moving object and thus produces the 
stroboscopic illusion. 

The flashing rate of the stroboscope is controlled by an electronic oscillator 
and is adjustable over a very wide range. If it is set to flash at, say, I 800 
times a minute and if its light is used to illuminate a fan rotating at 1 800 rpm, 
each successive flash will occur with the fan in the same position, and the fan 
will appear motionless. If the flashing rate is offset very slightly from the fan 
speed, the flashes will come at successively earlier or later parts of the fan's 
cycle, producing a slow>motion replica of the actual high-speed motion. 

The stroboscope is also widely used as a tachometer. The flashing rate is 
adjusted to produce the stopped-motion effect, and the speed of the device 
under study is read on the dial of the flashing-rate control. Especially significant 
is the fact that this kind of tachometry requires no physical contact with the 
device. In photography, the stroboscope's microsecond flash (much faster than 
that of conventional speed lights) "stops" almost onything, no matter how fast 
it moves, for the camera. 


foot cord and plug. The plug mates with 
a connector on the front panel of the 
Stkobot.\c. Thus the lamp can be 
operated in spaces too small for the 
complete instrument or can be mounted 
in test chambers and controlled from a 
safe distance. 

The light intensity of the Strobotac 
is more than adequate for miiny photo¬ 
graphic applications. Still, there are 
times when, either because of the 
extremely high speed of the object 
being photographed or an unav^oidably 
high ambient Light level, a brighter 
flash is needed. Then the photographer 
can connect the new Type I5.*i8-P4 
High-Intensity-Flash Capacitor to the 
base of the Strobotac. With this ac¬ 
cessory connected, one can prcxiuce a 
single flash of great brilliance (44 mil¬ 
lion )x?am candles) and short duration 
(8 microseconds). 

Other accessories useful with the 
Strobotac are GR’s photoelectric pick- 
^ offs (see page 11), flash-delay unit, 
surface-speed wheel, and two strobo¬ 


scopes that can be controlled by the 
Strobotac: the Strobolume and the 
Stroboslave (see page 9). These instru¬ 
ments and accessories constitute by far 
the most complete line of stroboscopic 
equipment available anywhere. 



The extension lamp tolvee o legitfict problem. 
Six-foot cord oftoebet through connector on 
front panel of Strobotac. 



5 
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THE CIRCUIT OF THE NEW STROBOTAC 


The sixfold increase in Hashing rate 
of the new Strobotac was made pos¬ 
sible by the development of a new 
strobotron tube* and of new circuits** 
that minimize the time required be¬ 
tween flashes for deionization and re¬ 
charging. The following is a destTiption 
of the Strobotac circuit, with empha¬ 
sis on the advances of the new model. 

The strobotron flash tul)c comprises 
two main electrodes, a cathode and 
an anode, separated by ^ inch in an 
envelope filled with xenon gas at a pres¬ 
sure of one-half atmosphere*. A specially 
designed capacitor acts as a low-im¬ 
pedance source to supply 80() to 1000 
volts across these electrodes. The gas. 
how’ever, remains nonconducting until 
a 50(X)-volt pulse is applied to trigger 
wires between these main electrodes. 
This pulse ionizes the gas, causing up 
to UXX) amperes to flow. The peak power 
of almost a million watts generates an 
intense flash of white light of 15 million 
beam candles. 


• U. 8. Pmimt No. 2.»77,508. 
** Potoot oppiied for. 



Figuro 1. Voltogo-vt-Hmo choroetorittict of 
vorieut charging circuit*. 





Figure 2. The charging circuit of the new Strobofoc. 


After the tremendous pulse of light, 
the tube requires about 150 micro¬ 
seconds to deionize. The voltage aj>- 
plied across the tube must remain under 
80 volts during tliis deionization time, or 
continuous conduction, called ‘‘hold¬ 
over/' will result. This necessary de¬ 
ionization period limits the maximum 
flashing rate of the stroboscope. Figure 
1 illustrates the problem. The curves 
lal)elcd R-C and I^C repre.siMit the 
effects of charging the capacitor through 
a resistor and an inductor, resp<^ctively. 
The slopes required to keep the voltage 
below the 80-volt deionization level 
impose delays in reaching the firing 
level, which in turn would restrict the 
maximum flashing rates to 24,000 and 
54,000 flashes per minute, respectively, 
for the particular tube and voltages 
used in the Type 1538-A. 

The answer to this problem is to hold 
the voltage to zero for the deionization 
period and then to raise it quickly to 
the firing level. 

The new circuit shown in Figure 2 
provides an almost ideal charging curve 
(labeled “Type 1538” in Figure 1). 
During the 150-micro8ccond deioniza¬ 
tion time after the strobotron has 
flashed, the transistor, acting as a 
switch, is saturated and the transformer 
primary current increases, storing en- 
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Hormonic techniques extend the 
usefulness of the Strobotoc over 
the entire audio*frequency ronge. 
Engineer here is wotching speoker 
motion through microscope while 
adjusting flash>deloy unit to pro> 
vide phose control. 



tTgy in the tninsformer core. The volt¬ 
age induced in th<* secondary winding 
(iuring this build-up is blocked by the 
diode rectifier, and no voltage appears 
acros.s the capacitor and strol)otron 
tul)e. At the end of this I/iO-micro- 
second interval, the transistor is 
switched off, aiul the primiiry current 
goes to zero. The collapsing magnetic 
field generates a ix'verse-polarity volt¬ 
age in the secondary', causing the diode 
to conduct and the stored energy to Ik? 
transferred to the capacitor. When the 
energy in the transformer is zero, the 
current again reverses and the diode 
opens, leaving all the stored energ>’ in 
the capacitor. This tran.'^fer can be 
made as fast as one wishes, and the 
flashing rate can therefore Ik* made to 
approach the theoretical maximum. The 
most important result of all this is an 
increa.se in Ha.shing rate to almost the 
theoretical maximum. This was the 
main objective of the circuit develot>- 
ment, but the fallout was almost as 
valuable. 

The transfer of energ>' from the 
power supply to the intermediate stor¬ 
age inductor and then resonantly to the 
discharge capacitor can be made with 


an efficiency approaching 100%. In the 
conventional Rc (*harging circuit, how¬ 
ever, one half the available energy is 
dls-sipated in the charging resistor re- 
gardlc.ss of the value of the resistor 
(including zero ohms). The use of 
inductive charging therefore saves the 
power ordinarily dissipated in the 
charging resistor and makes hatter>' 
operation practical. Moreover, the u.se 
of a transformer a.s the inductive ele¬ 
ment permits use of a lowvvoltage 
transistor circuit to generate the high 
voltage requirt'd by the strolK)tron tube. 

.\ block diagram of the Strobotac is 
shown in Figure 3. A transistorized rc 
oscillator sets the flashing rate. Once 
each cycle, a transistor trigger circuit 



Figur* 3. Block diogrom of fh« Typ« 153B-A 
Sfrobofoc •l«ctronic ttroboscop*. 
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M. C. Holtji* rowivpd 
!ii» HSKK And MSEE 
d«nrv«i fnim thi* Massh* 
chufirttA Institute nf 
T«*chn<ih»f^ in 1950. He 
then joined (teneml Ra¬ 
dio Company ba a IV- 
velopment Engineer and 
in IIMM) became Leader 
of the Industrial Croup. 
He is a Senior Meml>er 
of tlie IEEE and has 
servinJ on several IEEE 
standards ('uinmittees. 


generates a 5-kilovolt, 5-micro8econd 
pulse to trigger the strolxitrou tube. 
In the time l>etween these pulses, the 
main discharge capacitor must be re¬ 
charged. The monoatable circuit, trig¬ 
gered by the oscillator, generates a 200- 
microsecond pulse, which saturates the 
transistor switch, storing energ>' in the 
transformer and allowing the strolx>tron 
to deionize. At the end of the 200- 
microsecond pulse, enough energy has 
been stored to charge the capacitor 
resonantly to 800 volts in an additional 
200 microseconds. Thus, a maximum 
Hashing rate of 2500 per second is pos¬ 
sible. 

The average light output of a strobo¬ 
scope varies directly with Hashing rate 
and discharge capacitance. The excep¬ 
tionally wide Hashing-rate range of the 
Type 1538-A (1500 to 1) would mean a 
drastic variation in light output if 
only one discharge capacitor were used. 
On the other hand, a continuously ad¬ 
justable discharge capacitor with a 
1500-to-l range is obviously impracti¬ 
cal. The compromise solution is to 
s^^dteh in a different capacitor for each 
of the four 6:1 speed ranges. The result¬ 
ing capacitance variation is 216 to 1, 
and this raises another design problem. 

If the discharge capacitor varies in 
value over a 216-to-l range, then, in the 
resonant charging circuit discussed 


earlier, either the inductance must also 
vary by a factor of 216 or the current 
must vary by a factor of \/216 to supply 
sufficient energ>’ per cycle. I^rge coils 
and 30-ampere currents were both un¬ 
appealing, so another approach was 
found. 

On the lower-speed ranges, where the 
discharge capacitance is higher, th<» 
energy stored in the transformer is in¬ 
sufficient to produce the 800-volt firing 
potential. On these ranges the 200- 
microsecond delay follomng the mono¬ 
stable circuit generates a trigger pulse 
200 microseconds after the end of the 
monostable pulse to retrigger the mono¬ 
stable circuit. Thus, a single pulw from 
the oscillator starts a train of 200- 
microsecond pulses in the monostable 
circuit and its delay loop. Each of these 
pulses stores energy in the inductor, and 
this energ>’ is repeatedly transferred 
to the capacitor during the time be¬ 
tween pulses. Elach pulse raises the 
capacitor voltage in a small step as 
shown in Figure 4. This process con¬ 
tinues until the capacitor is charged to 
800 volts. At each step, a voltage pulse 
equal to the capacitor volbige divided 
by the transformer turns ratio appears 
across the Zener diode on the trans¬ 
former primary. When the capacitor 



Figure 4. Curve showing step voltoge buildup , 
on charging copocifor. 
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reaches 800 volts, the Zener diode volt- the lower ranges requires more time 
age is exceeded and the flip-Hop closes than the single-cycle charge, a corre- 
the gate, breaking the feedback loop and spondingly longer time is available in 
ending the pulse train started by the which to recharge the capacitor, 
oscillator. While this multiple-cycle 

resonant-charging technique used on — M. C. Holtje 


SPECIFICATIONS 


Flo»hlng>Rot* Rang*: 110 to 150,000 flashes fier 
minute in four direct-readiiiK ranRi^s: ilO 
to 6(K), 070 U) 4170, 4000 to 25,000, and 21,000 
to 150,000 rpm. SfietHis to over 1 million rfim 
can be measured. 

Accwrocy: dt\^, of reading on all ranges after 
calibration against line frequency. 

Floth Duration: .\ppro.\imately 0.5, 0.8, 1.2, 
and 3 hb for high-to-lo\v spee<l ranges, resjtec- 
tively, measured at ^ peak intensity; for 
single flashes witliTypc 153H-P4 Higli-lnlensity- 
Flash Capacitor, 8 ms, 

P«ok Light Intantity: Typically 0.10, 1, 5, and 15 
million beam candles (0.10, 1, 5, and 15 X 10* 
lux measured at 1 meter distance at the lieam 
center) for high-to-low speed ranges, respec¬ 
tively; I t million beam candles for singh* flash, 
with* Type 153S-1M High-lntensity-Flasli 
Capacitor. 

Raflocfar Bmoi Angle: lO'’ at half intensity 
points. 

Output Trigger: Greater than tWV positive pulse 
Ixdiind too a 


External Triggering; Either a Switch closure across 
tlie input ja<*k terminals, a l-V\ peak, positive 
pulse, or a 0.35-V, mis, sine wave down to 
100 Hi increasing to 3.5 V, rms, at 5 Hx. 

Power Required: 100 to 125 or 195 to 250 \', 
50 400 Hr. 15 W or 20 U> 30 V dc, 12 W. 

Accefseries Supplied: Adjustable neck Strap, 
phone plug for input and output jacks, spare 
fuses. 

Accessories Available: TypK 1538-P2 Extension 
Lamp, Type 153H-IM Battery and (’harger. 
Type 1538-lM High-Interisity-nash Capacitor, 
Type 1531-1*2 Fhuih Delay, Types 153G-A 
Photoelectric PickofT (for use with Flash Delay), 
Type 1537-.\ Phubjelectric lickoff, and Type 
15.39-.\ Stroboslave. 

Mounting: Flip-Till Case. 

Dimensions: Width 10* height 6^, depth 
inches (270 by 170 by KK) mm), over-all. 
Net Weight: 7^4 lb (3.3 kg). 

Shipping Weight: 10 lb (4.6 kg). 

* Includes hAodJe. 


Catalog So. 

Description 

Price 
in USA 

1538-9701 

Type 1538* A Strobotac*^ electronic stroboscope 

$465.00 

1538-9601 

Type 1538-Pl Replacement Strobotron Lamp 

15.00 

1538-9602 

Type 1538-P2 Extension Lamp 

55.00 

1538-9603 

Type 1S38-P3 Bottery and Charger, with cose 

225.00 

1538-9604 

Type 1538-P4 HIgh-Intensity-Flash Capacitor 

75.00 


Introducing the 

STROBOSLAVE 


Because it is widely used as a tacho¬ 
meter, the conventional stroboscope 
includes an oscillator and a.ssociated 
electronic circuits neces.sary to adjust 
the flashing rate over a wide range. A 
purchaser who wants only to make 
stopped-motion obsert'ations or photo¬ 
graphs, with flashing rate under exter¬ 
nal control, thus is forced to pay for 
a capability that Is of no use to him. 
Therein lies the suggestion that a sim- 
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Using the Stroboslove os a diagnostic tool. 
The reflector has been slipped off so that the 
strobe lomp con probe the innards of the address¬ 
ing machine. A photoelectric pickoff keeps the 
flashes synchronized with the machine, while o 
flash-delay unit ollows the operator to scon the 
motion throughout its cycle. 

pie stroboscope, designed solely for 
external control, is needed. Enter the 
Stroboslave. 

The Type 1539-A Strobosl-we is a 
small, inexpensive stroboscope, in most 
respects similar to the Strobotac. The 
chief difference is that the Stroboslave 
has no internal flashing-rate control. 
This means that it cannot serve as a 
tachometer. For certain motion studies 
and for high-speed photography, how¬ 
ever, the Stroboslave is every bit as 
useful as its more sophisticated 
brethren. 


It has, in fact, several advantages 
over the larger strolxiscopes (in addition 
to the price differential). Its lamp, at 
the end of a five-foot cable, can l)c 
either attached to the case or maneu¬ 
vered close to the object being observed. 
The case itself is small enough (23^ by 
oH by 43 ^ inches) to lx* permanently 
mounted on such machines as textile 
looms, production tools, and printing 
presses, where continuous stroboscopic 
monitoring may cut costs substantially 
by showing up defects in material or 
goods produced. 

The Stroboslave can be triggered 
by a Strobotac, a Type 1o 37-A Photo¬ 
electric Pickoff, a Type 1535-B Con¬ 
tactor, or any device capable of supply¬ 
ing a contact closure or a positive pulse 
of a least 2 volts peak. .\n extremely 
useful combination is the Stroboslave, 
Type 1531-P2 Flash Delay, and Type 
1536-A Photoelectric Pickoff. With such 
a setup, one can “stop’* motion, ob- 
serv'e it throughout its cycle, and syn¬ 
chronize a camera shutter with the flash. 

Light duration, intensity, and flash¬ 
ing-rate range are all the same as for 
the Type I531-A Strobotac. The 
Stroboslave operates from standard ac 
power lines. 

— M. C. Holtje 


SPECIFICATIONS 


Floshing-Rote Ranges: 0 tO 700, 0 to 4200, 0 to 
25,000 flashes i)er min on high-, medium-, and 
low-intensity ranges, respectively. 

Flash Duration: Approx 0.8, 1.2, and 3 fiS, meas¬ 
ured ut H peak intensity, for the low-, m^ium-, 
and hign-intensity ranges, respectively. 

Peak Light Intensity: Typically 0.6, 3.5, and 11 
million beam candles (0.6, 3.5, and 11 X 10* 
lux measured at 1-m distance at the beam 
center), for low-, medium-, and high-intensity 
ranges, re8j»ectivcly. For single flash, 18 million 
Ixjam candles. 

Reflector Beom Angle: 10° at holf-intcnsity 
points. 



Lamp, ot end of five-foot coble, con be held in 
hand os shown here or attached to cose os 
shown on page 9. 
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Exttrnol Triggering: Either a Switch closure 
^ acr(N» the input jack terminals or a 2-V (peak) 
IMieitivc pulse. 

fewer Required: lOO to 125 or 195 to 250 V, 50 
to -100 Hi, 16 \V (max) at 115 V. 

Accet»ories Supplied: Phone plug for input, 
mounting bracket. 

Accettoriet Avoiloble: Type 1537-A Photo¬ 
electric Pickoflf, Type 1531-1'2 Flash Delay 
(with a Type 15»36-A Photoelectric PickofT). 
Olmentionti Width height 5^*, depth 

4^ inches (64 by 215 ny 105 mm), over-all. 
Net Weight! 2^4 lb (1^ kg). 

Shipping Weight: 8 lb (3.7 kg). 

* mthoul Ump elUebed. 


Catalog 
\ umber 

Description 

Price 
in USA 

1539-9701 

Type 1539-A Strobo- 



ftlove 

$165.00 

1531-9604 

Type 1531-f4 Trigger 
Coble (for uie with Type 



1531-A Strobotac) 

15.00 



Putting extro light on the tubiect. With on elec¬ 
tronic frequency counter going through o vibration 
ihoke-toble test, o Strobotlove it used to tuppie- 
men4 the light from the Strobotoc. Smaller strobe it 
triggered directly from output of Type 1538-A 
Strobotoc. 


PHOTOELECTRIC PICKOFFS 


There are now two photoelectric pick- 
ofTs in the General liadio line: the 
Type 1530-A,* which includes a light 
source, and the new Type 1537-A, 
which does not. The latter is the less 
expensive and is the recommended 
pickofT for supplying a triggering pulse 
directly to a Type 1 538-A Strobotac or 
a Type 1539-A Stroboslave, assuming 
that a source of bright light is available. 
(A 1.1-watt Xo. 330 14-volt pilot lamp 
at H is adequate. If the light 
source cannot be placed near the object, 
a reflector and lens can be used to focus 
the light.) Where no adc(]uate light 
source is available, where extra sensi¬ 
tivity is needed, or where the Type 
1531-P2 Flash Delay is desired for 
phase control, the Type 1530-A Pick- 
off is recommended. The Type 1530-A, 
with flash-delay, is the recommended 
pickofT for use with the Type 1531-A 
Strobotac. 

I**Using n Pboioooll Whoro It Counts," Osnsro/ Radio 
KrperimtntfTt October, 1M2. 



The Type 1537.A fhofosiscfric PickoH it identical 
in oppsoronce with the Type 1S36-A. Only dif- 
foroncs it that the Type 1S36-A contoint o light 
tource, the Type 1537-A doet not. 


Supplied with the Type 1537-A Pick- 
off, as with the Type 1530-A, are a 
C-clamp and a magnet, for easy mount¬ 
ing on a variety of surfaces, and two 
rolls of tape, one black and one silver. 
Pieces of this tape can be affixed to the 
edge of a shaft or wheel to produce 
alternately reflective and nonreflective 
areas to trigger the photoceD, the choice 
betw’een black and silver tape depend¬ 
ing on whether the surface Is itself 
reflective or nonreflective. 


1 
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SPECIFICATIONS 


Operating Rote: Greater than 2500 pulses /8. 
Sensitivity: EfTecUve irradiajice must be at 
least 6.0 mW/cm* to switch on, less tlian 0.6 
mW/cm* to switch off, at 1 micron warelength. 
Power Required: 3 to 25 V dc; 0 to 100 pA 
dc}H;nding on operating rate. Power is supplied 
by instrument with which it is used. 

Accessories Supplied: 10-ft roil of ^^in black 
tape, 10-ft roll of ^in silver tape, carr\ing 
case. 

Mounting: C-clamp (capacity in, Hat or 
round) or 1 * 4-in magnet, both supplied. 


Dimensions: Pickoff head, iJiipin dia, 2 in long. 
Linkage ef>nsi8ts of two ^^in diametcT stainless- 
steel rods, 6 and 6)^ in long, and adjustable 
connecting clamp. Cable is 8 ft long, tenninaU^d 
in phone plug. 

Net Weight: Ih (0.7 kg). 

Shipping Weight: 4^ lb (2.1 kg). 


Catalog 
.V untlter 

Description 

Price 
in USA 

1537-9701 

Type 1537.A Photo- 
electric Pickoff 

$65.00 


SEMINAR IN HIGH-SPEED PHOTOGRAPHY 


A one-week seminar on the scientific 
and engineering uses of high-speed 
photography will be held at the Strobo¬ 
scopic Light Laboratory of the Ma.ssa- 
chusetts Institute of Technology, July 
25 to 29. Mornings will be devoted to 
theor>^ and demonstrations, afternoons 
to laboratory practice. Subjects to be 


covered include pulsed stroboscopic 
lighting, optical high-speed cameras, 
Kerr cells, Faraday shutters, image con¬ 
verters, etc. For more information, 
write to: 

Office of the Summer Session 
MIT, Room El9-356 
Cambridge, Massachusetts 02139 
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